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€■ Ure^l ell- °1*} 3*1* »l<r^i -3-71 -g-nflofl *> 7 i ai ( j ) t (n) SE 

(ffl)O.S i+El-ifl<H^|fe. 4^7)1 -fj-7l Sfe <>l#si 3|7>*H 



o 
II 

R— S— R' 



© 0 >n (id Q 



o o^o 

Aj- 7 J -iHH R ^ R'-c- l*h 2*> 3*} <&Q7) , l^l^l JE^ o>^ 7 1o1jl, n£r 

0~3o]tf. ^-71 R g R'fe Ci~C 4 ^ C 2 ~C 4 ^ ^r?fl^7l g=fe C 6 ~Ci 4 2] o>^7l 

o] ^ol H>^-als>4. A>-g-4| ^ Jftfe. ^^-Til -8-71 ^#21 ^-SSfl 

•a -a* sa^. ^$7ii -a-7i «i^ -3- 71 -s-^ciq tn«H 0.1-5.0 

iflolSTfl -h-71 -g-Bfljacl- ^ ^sl^ sei ^^0.5*1 ?>a.viioim^l -fi-71 -g- 

"1171- &ns\°] 7}i7} tt^Sfe *^*H #3*1 * ^ ^ jl^- 7^^-Al # 

[^olol] 

el* 3*1, 3*1^1 -a**l -3-71 5M3-# 



16-4 



1020000002947 2000/5/3 
el-g- °1*> 3*l-&- 3*11 ^ {A ELECTROLYTE FOR A LITHIUM SECONDARY BATTERY} 

<1> £-°> 

<2> £ o. ^ ^ ^ «1 Jl-g: T^Al ^^)S1 ^7)171- 

* ^ Slfe El* ^1* « °1* i^Rr ^* °1*1" 3*H1 

%0_3.*\, Dj^- ^l-5>7flfe «l<Hi ^-JHflolE^ 0-71 -g-nflfil €-«H« S^tf ^ 5U^r ^ 

£31 -H-71 fl-l-l-ol |7}^ el* °1*} 3*1* ^«fl°^ g °1# 5L^*Kr el# °1*> 3*1 

<3> 71^ 

*t»-8" 3*} 7l7l^ A}-8-°l ^cflSlJl Xi^. ole)# ^cfl-g- 3*> 71 7] SI 3«o.S ^ 
°11M*1 7>3 3*131 ^A^ol ^tfl£)<H elf- o]^> ^1^1 <£^-7} #**l-7fl 3*8 

si a. gl<4. o]*> ej#-3<>l^r ^s^l 

#-§-^5.^ elf- ^r, e}# ^--g-, ^(^^^ 5£ir «l*j^) SE^r 4^7} A>-g- 

£)ji satj-. ^-71 43-3-8- q^qt ^flsq- zj°l3. ^3*1)011 £i*>7jq- SE-b *> 
31-1- ^^*H?1 -Ml^^olElS)- f-^il #7ii4 3^-S-i- * 
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^ tr*. *Q H-c- °l*r -rMrtr -§-7lo)l ^ ^, 3^* °l*r 33* 

<5> e|^- ol^> ;£*]<>} 3§^- wj-^ 3^ 3.6-3.7 V 3 £-5. cf§ <£z}-iL) , Ni-MH 

33, Ni-Cd 33 f-Hl u]sH 33* ^ ^ ^ ^oj. 

* ^sfW^ *-« 0 >3 ^'a-^^tl 0-4.2 V°H*1 33 3^3.2-3. tr3tr 3*lH 

#<=>1 -a-^ch ofl^^l T-ViH-iHs, T-Ka^Hs., tqofl^ ?i-at|| 

°m T-l-iiVllolET)] .g^o) ^ig-i-§- ^gfl^O.^. ^>*S>JL $X^. °1 

sit!: 7}3tt 3Sfl^^: Ni-MH 3*1 Htt Ni-Cd 33°ll ^l~g-s)^ T^Kaqueous) 3 

sflofloi] °l-8r3£-£.7} ?i3*l \£o> jl,§- ^. s^o] 3s}s)^- §-;*)|3 

<s> si-f- ois> #30} ^33 < a=^-«?l e)#-3°l^ ^sHi-S^-El 14^ 5]^- O]^- 

^ 3^H- ^Jbg-*H Li 2 C0 3 , LiO, LiOH -§-* '3^3^ -g-^ *\^Sr 
^Tfrt)-. o]b\^V s]^* 3L*§ 3*ll^(Solid Electrolyte Interface; SEI) ^-§-ols|-.37 
tr^. ^3 ^7H1 SEI ^-U-3# 3» ^ SEfe » 

l^s} ^o>^rf. a*}- o]^- Ei-i(Ion Tunnel)^ ^# °]-&^ 

* *5q.Al^lc).. o] o]^. e^,£- elfl- -g-fflsK so lvation)3^ ^) £ 

16-6 



1020000002947 2000/5/3 

SEI ^#o] ^j^jz. 1413 , e)l- o}^ c}.a1 ^o)u). t\- 

#^4 ^ <?W &7fl Sjol e^fl- o]^ <#o] 7}^o S -fM^t}-. ^q- 

e\ i&tfe 5:71 oil 3i*IH4 t&**r<^ ^ S.^] SEI ^#4 SflAlslflol^ f- 
(passivation layer)* *1*I|«M 3 £-Sfls]xl &JI 91^3*1 

■fr*\^k <r- tW/. Power Sources, 51(1994), 79-104). ^1 ^ °]-fr3- 31- <=>1 

*r 3^7] 3] tH «17>^^?1 sM^l-a ^ tg^ HV-g-i- 

<7> wi-^al 4^ ^H^fe- SEI ^ w>-g-^ ^KSaIHHt)] -fr?) -g-nflsl 

^ ifl«o)l 7 >i7> ^afe S^ol fltK/. Power Sources, 
72(1998), 66-70). 7}i£fe *]^$ -%-7) -g-nfl^ -g-^- ^s.^ 44 

H 2 , CO, CO2, CH 4 , CH 2 , C 2 H 6 , CsHs, C 3 H 6 *g-°] € ^ 9X^. ^3 7}^ t^iLS. 

^Ml?} ^^-s)^., *4 ^ Jl^r -M^l Br^r ^ 

7>^ ^7)^-«(-^ °lH*l£r «goflu|^o)l o^o} sflAltfOol^ ^o] x]x\-s] -g-slE]^ 
-g-^- &qqo) ti]r-§-^ ^-g-ol x]^^ <lHi-Ml £^ 31^ 

3*14 3* #3*1 #*)(PLI)7r ^#^^.a^ f- s-jgig 

^ ^Mtl ^W^l *H8«H ^t^ol ^1«>e|jl °1*> ^xl^ x\] 

?1 7] sft-Q. £ ^ ^js. ^>^-7l (current breaker )# 
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7} fl«H €*fl«W $7MI* SEI W <HH 

(diphenyl picrylhydrazyl) S^S-i- ^ 7>^-°_ 5.*] Jl^^-j- ?\ ±= wj- 

^flAlE)^ flja, <U£. s.^^. 7 fl ^196-321312A^^1^ 1-20%^ ^^-^ 3^ 

#^*7B ^l96-64238AS°fl^ 3>Kr 4 ~3:40- 3 #^ ^<g^ ^7>SM ^U] 
3 ^i 3 *^* *# A 1 ?1tt 7fl*13«H Si-S, ^ ^-*1^-7B *H94-333596AJL°1]^r <>}2i 

SHI** %17}*M ^SH^ B>-g-* ^*H3.2.3.*q ^^-i- tgAj-A] 

ol<2}- Qo] £*\Si\ ^^Sj- ^^^j-§- 7B^5l-7l ^SflAi -^7l# JE^fr ^7l# 

-8-*Ml satq-. %7}s\±= Ji-B-sl ^7l^^ -IHH1 ^ ^7l -§«ai 

^*>s)^, 7ijai* ^ai^h. aj.^ai?j^«) 

7>^S} TgMI* qjfl^- ^ flfe ^$^| -R-71 J*^"** «-^Kr 511" 3*1* 3*fl<* 
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3 ^# <>1*> *W>7l 3°14. 

<13> o]t}, -g- t^-i- ^^M}. 

<14> ^. g-igdj #sfl<sj,g. ?>a.t]lolE^ -g-nflofl -?§£-7)l -B-71 ^7> 

*H *H2^4. £ Tg-^olMfe 5>7l A 1 ( I ) , (H) Hife (ffl)^-S. x^^o]?)^ 

<15> 

<16> ^-71 R ^ R'fe 1*V, 2*V 3*> -tttt^l, "S^l^l SEfe o>^7lolji, n £r 

0-3*14. -8-71 R ^ R'fe Ci~C 4 sl «aS7], C 2 ~C 4 ^ ^?11^7l SEfe C 6 ~Ci 4 2l o>^7) 

3<?1 «1|3.fc ^ t Hl^ sq^ 43 EflI=2H)1i€ ^^. f ^1=1 

<a -a^ #°i 514. 

<it> -g^i -fi-7] sl-^l-g- nl^a -B-71 -8-ifl«1| tf|*H 0.1-5.0 -f^fcfij «8=±S ^7>^l 
4. -*7l ^^711 -B-71 sj-tf#£| *}-g-iM 0.1 #3=% *R><ti 

71-i ^^1 Jl4» 7lcfl*>7l O^jI, 5 ^*}fe ^-foflfe ^^lSl 2,71 ^g- 

HJ^ ^ ^^ol A>-g-ig= ^7H1 4^ ^B^Vfe *^«4. 
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<19> ^tgcfl a>-§-^ ^ SJfe «l^Aj 6-71 -g-Dfls.^- ^(cyclic) SE^ a}^*§ (chain) 

t)-. o]s-2] -T-Xlaj?! ^S^r <H1*^1 ?l-±Li-1HS(EC), ^Hli ^J-iUiH^DMC), 

S(LiBF 4 ), 31 # ^#S2flolE( L ici0 4 ), el SBl^iSriO^aSiflolSCCFsSQsLi). ^ 
el* S)A>s.^s*Mlx-HolE( LiAsF6 )^ «m ^ o]^ ^^-l-o] ^1^1 

(supporting) ^"gilS %7}&t±. «>1S* 3*1 ifl«1H el# 3-§- 

^ 7l^?l El* ^x]2l 7W}7fl 

<2i> ^ e)# ©1^> ^gfl^^ ^-aJ- -20~60TC^ 'gSH*! 

4VS1 ^.tMHS. oTvgaJol s^o. ^^4. *^ 2l# 3*1, 21* 

^1 ^ an ei^. oi*> ^ofl ^ 

<22> ^°fl^ °l*r ^ *fl£3.te LiCo02, LiNi0 2 , LiMn02, LiMn 2 0 4> 

Stt LiNix-x-yCoxM^ (0<x<l, 0<y<l, 0<x+y<l, M-fi- Al , Sr, Mg, La -g-21 ^-#)£f 
alfl-sM^r AJ-sf#*- A}-g-5}ji, SEtt Hl^^Sl U-i, & 

i JTO*|, el-f- afe ell- ^* ^>-§-^. #71 ^sH- zj°l 
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3. ^#*IH £S*]-7li4 SEfe *}*|# *$^r<LS. jes^m ^^l*?! 

-*7l ^^^1 -S-71 Wi-oi ^7>ja ^«fi^* ^SlsH 3* ^ 

*1» -8-71 ^WH^s^- l-eHlIi'ffl, f5]S£^?! f-s] ^*\7\ A>-g-^ ^ 

<23> t\&£ o]«|]S. § 7l UV^^ ^Ajo)]S *>7] 

<24> ^Ala|1 ^ B]jj7ojl 

<25> 1-5 

<26> ?>a.t)lo]E/^D))^ ?}£_q]o]E.(EC/WC)7} 1/13. -n-7| -g-nflofl 

LiPF 6 » «7W2, *>7l S. 1<% 7l'^|Ja «Vsq- ^-o] ^Tfl ^-71 S|-tl-# 37>*H 

<27> 1] 
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<28> tiliHofl 1 

<29> ofl^ ^t|lolE/nlpi]^ ^vilolm(EC/DMC)7> «1*?M§ *7l -g-^fl 
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°)1 1M3 LiPF 6 # Tfl -fi-71 S^#* |7}*W 

<30> ^-gfl ^ #^ 

<31> -#7] ^Ajofl i~5 5J alkali is] ^tfloflofl tfl«M a>o]# ^(cyclic 

voltametryH £|*H *tfl ^3*H *>7l & 2<fl 7) 4. 

<32> 2] 
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<33> A}o]^- $_<Q ^ 2,&^r t^-^S-Sf ^Cf: 

<34> MCF, 7lS Li-g^r, ^ Li-S^r 

<35> 3V-0V, Scan Rate: 0.1 mV/s 

<36> ^-g-7)l -fM Sj-^*©1 ^7>^ 1-5^ ^.«floflol ^-7] ^7>£]^ $ 

sei #-§-°l Si<H\+4. 

<37> el^- Ql^> 

<38> <#^r *#£3.*1 LiCo0 2 , h}"?!^^ #^et-°l-^(PVDF) ^ 

o>4|«a *aj-a- 92:4:42) #^3. ^ifr cf-§-, N-^^-2-^#2l-&ofl 

<y-<3*]-<*l Att}^. ^la^-'S^- h}- "51^5.^1 PVDF* 

92:821 **«13. £)-§-, N-^«-2-al*e|S«| ^ 
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^iS^i}. #7l ^^-»* -^^1 25^2} -JeHUS! xme) ^}-%- 

*H ^fl, ^*}°^ 30mm >48mm >6mm^l zj-*g ?JH t}-g-, #7l ^] ofl 1-52}- 

<39> ^7)1 ^51- 

<40> -^-71 ^AHl 1-5 ^ alJil^ 121 ^SlH-g- ^<3t5}^ 3l# °1*> 3*1 °fl tfl*} 

^ CC-CV S^SH^I 160mA2l sBf-, 4.2V2] ^ 1 
160mA2l ^fl-S. 2.5V?}*1 ^€*>^1 1^12- ^l^i}. s)-^* 33} ^ 600mA 

2] SO^t!- 4.2V ^^--5.5. ^*lS}$|t}. #*1 2? ^ ^121 

tfltt ^ n^l ^7Hr* s>7l i 3°)1 7l7fl^>5S[T4. 
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<43> ^-7} >g*H] 1-5 ^ til-Hofl 1^1 ^^fl^* ^<B*H ^# ol^> rfl^> 

85 ICS] -H^r 4<S# 24A]^}t^ n ^» 3UI 2: 

<44> 
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tttf SKIS <r 

<46> t£t$°] ^gflofl^ ^ S3 fl 0.7) 3,7] ^^Al 7>a.vflo]M7fl -ft 7] 

'S*) SEI ^Aj^-O.^ ^vIlolE^l ^-7] ^. D fl 7 > ^-gflS)^ 

3* 3*11^4. n*i*H £ ^*H<SM aj-g-jg O^V 2:71 

VtlolE^] o_7l -§-n])S] ^-SflS 7>i^ ^,5-1- <*M1*H ^Utt* ^Al?lJ7, 

^ ^€^1 g ^ JL-S: ^^S-Al ^7> fl^fe 3* ^1^. 

<47> £ g-igg] £qg ^ o- o] £-0>o) Jg^eq o. ^ _g. 
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Hh <» O'" m S <,I,) 

o o^o ° ° 

^-71 R ^ R'^- is>, 2*1- SEfe 3*} "t^7l, <a:?fl^7l Stfe 6>^7lolJl, n-g- 

o~3<a. 

[^T 1 * 2] 

3 *HMSHItt« ^ ^ ^-Et-rl^l ^aos ^l-?-^ ^^E)^- e)# 

I^Jt 1 * 3] 

*)U*°fl Stl«H-H . -8**1 -fr7l s}-^-«-°l 0.1-5.0 «9=^s. ^7>s]^ ej 

*fl3^ <^ ^j-rij nj-g. ^Sfl ^ ; 
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